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Abstract of WO9606503 

The source identification data (Finger Print) is injected 
into the active picture area of a video signal without 
disturbing the viewing of the video signal and the data 
is retrieved by a data reader, called a Fingerprint 
Reader. The data injection or "fingerprinting" process 
consists of dynamically offsetting the video pedestal to 
carry information which can then be read back from 
any videotape made from the output of the data- 
injecting unit. In particular, the fingerprint carries the ID 
number of the unit used and the current date. The 
offset lasts for one entire field and has an amplitude of 
approxmately 0.5 IRE that is, a given field either has 
the nominal setup or a setup value differing from 
nominal by 0.5 IRE. The data is repeated every 128 
fields in order to provide ample samples for the reader 
to detect and display the source identification data. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=WO9606503&F=0 



2006/07/05 



(19>H*BHMW (JP) (12) ^ =g f^F ^ $| (A) (ll)*ffiiUH&*#* 

#^F10- 504944 



(43)£^B ¥^10¥ (1998) 5^120 



(51)Tnt CI 6 




F I 




H 0 4 N 7/08 

11 U til if VU 




H 0 4N 


7/08 Z 


7/081 








• 






*fflf* * (•£ 29 H) 


(2oms#^ 


^¥8-508270 


(7i) a® a 




(86) (22)fflgfB 


¥^7^(1995) 8 ^22B 






(85)fflf?XSttlB 


¥J&94P(1997) 2 £21B 




94089, -y-n— )V, *)7>X- ¥ 


(86) B&tfitB#^ 


PCT/US 9 5/1 0 6 6 5 




<54*J 1341# 


(87) mm&mmn 


W09 6/0 6 5 0 3 


(72) 




(87)HI£&MB 


¥^8^(1996)2 ^290 






(31)fi5fctfci£3*#1§ 


0 8/2 9 4, 9 8 3 




94089, • 3ftif, ■ 3— h 


(32)«Jfc0 


1994^8^240 




1479# 


(33)«5fetS*3fiffl 


*S (US) 


(74)ftSA 













(54) ismozm v-xmiT-p&idttmnizmx-tzjj&Rtfmw 



(57) E^*53 

lilt T^^JfAa^iy KDitt**6«Ej« 

U SO. 5 1 RECDjg<@*WU w%> flxM<oyj — 

)V H tt^^ir v h7y ^ Xtt, & 0 . 5 I R 

-h^^>^*ii«-rs^J6 128 yj— frvmzm 




1 



(2) 



^S^F 10 — 504944 



- £ -r & ^5* Tf o T „ 
± IB V - X itfll -r — £ a _t SB ^ Hi 9 - k £ e t-' :* it # I c -it -t & IS I® t s 

± i b e =fir e> ± ibs»»j 7 s - £ x ± ib ^ & - k $• & tu -r § t . 

ilBlsHW?— K£m^±i37^-££l^£i±3ISfe b £, 

-Ali, ±IBe>^A^if^(D7K¥St/Slt'J*^>N*«rB^I^;N*^H, ±SB>8 

* $ *Lfc 7 s - £ I*±t3 e 7 s :*- A ;b £ ^fi)c * *L £ gio 

3. JiIBV— T.mffl'r— $li. isBt^Tl-mWOV— X ^t 5 — £ 



4. ±iBy— xi*. ±m\zttm^&&tt&fti£<DMmfrzte&m-$.iM3B& 

5. ±IBV-XI±, ±|Be7 s *-<f-§-^«|]!)[cI3^Lfc^(De7 s ^-*^^ hit 
mmxit 1/3- ^t? ^IS^iI 3 fBtt^^So 

6. ±iBH»l , 7— Kli, i^«^aiLI|ffl^ ; e , Jrtlc^ > P'Sf^A$^>i)if*il2lB 

7 . -tiBlB]^- Kli, a.— VUmw**--ft- KXIi*— Kick y 



(3) 



10-50494 



9. ±SBe7 J ^-^p-b^-9-i4. eT J 7t-iiiivx-xA(D-a5-efc^)if^ii2ism 

v - x ttsu ^— £ £ ^fr t* "fir A 2i <l-s§- £ § it £ □ -/ \°x ? -r ;u * t . 
± IB □ — / $ *L*r tf ^fi-^s -hfB* P y £ ft-*!- £ § It 3 r-*- P ?v 



±iBv-x^ij^a^a^^a^a<b^^^^^So 

1 1 . ±fBP— AX7-r ;L>£l*2 O 0 H zTIjI I k H z CD* ^ K^^J1;JSI&$ 

12. ±SB^ □ ^-SMt-^-li. ±I3P— /^X^ ;U£<7)0— *y h^-^Jll;jS 

&<om4 few □ v$sifc»£*rr<&fflf3Rfl!i oib«(d^b 0 

13. ±IB|Hl^ , 7- KSB£SI*. ^P^^A^ttfc^aiLllffl^^'J^b^ 
* If sfcJSl 0|BM<Dg«o 



I 



(4) 



1 0-504944 



is. v-^mmT-z&mzLZv&tmt. 

20. IS^iIi 8izffi«£ftfc^&£{£JE^5 7*;uAift^« 0 



(5) 1 0-504944 



t* *fcj£^l* rT * ft fc V -x ^ b 56£ $ 1± b ft if o £ ISISiJ -T S £ J#*> 

"SRSmtS (fingerprint)" vXfAli, eT^te-^DJSttBSHCDIWI:: 



(6) 



1 0 — 504944 



♦^(fingerprinting)" flJlSI*. ^—$^\=L-yY-<D\tit\frhi'E&Zfotz&> 
# £ t= x * x- Zffr b mft-M £ H h Iff *R £ t»- 3 46 x* <^x X S ^ £ 

ft? 4— ;u KicsoT^NiU &jo. 5 i r EiiM&(DJii|>i£;ff-r§ 0 RfT^<x>^-r 
— x^crof- £frb¥"J£-f £c£?!><-e£6o ti!2<£>j£fflii> t£x?i-#feil£;h,f:: 

in 1 i*x— zffixmwnyn -^it*fc i J, 

12 a -2 eli. ITO? — K£S;t>^-;«(D^lJ-e& y , 

in 3 itmwm'&mftw. y h<d p ^ m -e- & & 0 

j$ $ ft & & # 5 e x* x — l^-il * ft £ Iff « * & $ i± £ f= Hb e 7 s * ^ 

xX^^U^UjH^lc^-^-b^ h£l±£Z£|::<fcy*T;bft<5o «t#lc. l«»J1#IS(±. {$ 
1 1i<D^±& 

Z7^r — ;u KicMoTl#3B6L» &jo. 5 i r EijM£tf>iI'|iI£ : &-9 - £° Rfr^tD^-r — 



i 



(7) 



1 0-504944 



m%\¥f®iT— £y*— -?v hii6 4t*7 h;?o yy-efc£ 0 %m<D^ 6e>; h 

&y % ;^<d 1 6 e hiiv— x 1 Dtttfey „ it©3 2t*'vhiia#3-K 

l)o I^7t-7 7hlt 2it^>^ J rX£ — > " 0 " l£ 0 - 1 

lz&ymfr>£ti. "1" lil-O0l^l:J;yi^$K ms*^l*El2 b[C7F 
StifcJ^fcHaj'? — Klc<fcy#W&S4v&o lot, &f-^t*';hli2 7-f- 

K-r— £ 2 2 HSU? — Kt LTCD 1 6t*^ ht. &lcftl< y— X I Dffl 

(Di 6 ht, b#3- Kffl<D3 2 tf^ hirizjcy^ifig^tL^-hfBfDcfca^y 



±ISt j — £<7)MJ0>tf hli— Oi*L_t ay y-r— ;u K£c5 ^ £ <DX\ AtlZtitz 

Sit, 7*— $>8£S2 8 |C$^$tl7c7K^^^Sil:(7)^lS'jS^^f-^2 6 £fg 



(8) 



ft^ 3 ? 1 0 — 504944 



if»J^^»^iZi*tLfceT ? 7|-^f-§-4 2 |*l (7) fc £> tf> £ ? * — W h^li^T— 

4 2li^1 k H Z <DJ3V ht7M^t^a-^X7^l/$ 4 4[Z*g^£*l 
£ 0 □— y^X^f ;U^(DtB±lli3 0 H z y >y^^-f ;U"$i 8 2|C$S-a^tb^)o 3 0 

? ly—^momtt LXT—$cpi^mm£tinz> 3 o h za^a^i**-*- 

^^<;U£ 5 2(Diitj&CDH;|Xlcm^T£}t;b£:l^o 

3 0Hz/«>f7^^8 2©ai^lt 7t^^/f'fy^JHM4 6lC|S 

^4 8 ^glt-S, ^ P >^MI^4 k H z t'fe^o LfrU 1kHz7?J 

11 5 kH z(D5ny5m : &mtmmmzmm*!m-efoz>o ooy?mfe$suz* 

AJtttfT^KP^^ft&o BI2 blC^ftTcT^-P^VT^ *?^;u*»»4 6 
(Dm^lfi^^'f 5 ZlZffe-gZtl&o S^7-f 5 2li. 1 1 «st 

lilH 2 c iZiF^ft-So 



(9) ftUW 1 0-504944 



— -Mt£*ifc&* SNJ± (snr) ^HI^g-f^Tc^T •< y$^i:-Wb$ 

^P^lf-^5 7 V <7 a y <7 m%l£l± htltztZmisisXZ 5 6lZ»#iXt;Z 
<tlCj;y^tt^o y7hbvX^5 6, 111^ 5 8 , fflMV — Kf§:£f|6 0 . 

HI 2 dlZ^^tt-g)J:5l3. ItSlJiftltT 1 -^ 3 2|^CDlHW r 7- Kflttt^^JW^ — 
efZ^£*L&cfc ; 5fcfflli§T r — £ 6 8(ifcf— ^«ltfJ|S6 2(Ctt*&**t-5o — Sfc*<fc 

1 2 8fll(D;iil^;SL«l^^-tzy h(E>? 4 — )V Ka)S5i*4lfc3S5>JA*iP** 7 2 
£6 47— KL/vX^ 7 6 ^CHjy&^tU t'-^ (*7cO) 6 4 tfy MCt^ — K£ 

^^■a-^ffl-r-So 7*;h7^ (MATLAB) WlS^ffl L^T#^tlfcltlBlJ 

o 



(10) 



US? 1 0-504944 



o 

ffiA%&mtmftw i )& tommy— k#h— -efttMsy, matfftbtUfi^ 

%|CjcoT3--+fffllC > flftlM± % ZL-1fS#|zJ;^^P^7A^pItgrfc>g)^ 

1 2 8 7 ^ Kf b 1 2 7 -f -Jb Kf£lt 

sic iM*. mttmmwfti&te. msmmmft-wivmtf. *jtLfcxi4jEL<#i>is 
tfwzfriz&mxfoziiK m&&ffio)&mf*iiz-\-'fr\zi&-£& 0 



(11) 



ff^ 1 ? 1 O — 504944 



»J#8t£»#&t?c:£T?fc<5o -til*. —rxDJjT&otpo— ^dJ: y 

ZL(D/U T Xli+^IZ^INCDT?, #^(Z/Jx^L^Jt<Dv7' h^Mt^Ct^ 

<£><, ^<773fe(DU-Hi, S*0>IUfe¥iBH** S8>2 4 7U-A 
(DiSJg^-r^ABfcfU 5 0 H z(Df Udva >vXf At?^ffl^Hfc<h ^(OUfP 
2 5 7 U-A, SUM*. 6 0 H z Of b t"y a > vXf A« * ^fc t #0 3 

functlon[zc, y, loc]= finger2(file name, si m) 



% ^ommt. 74 J\,%tf*5-z. *>*itzt&* ittSiJ4$tMft£ 

% SuHb^ftfcvoc type 1 7t-7>v hffeliZt^Lt 
% t*7h©f3-^i di, 3/^h0B#f-!? (bcdff2 



% 



4#S¥ 1 0 — 504944 



% "T — li» f ingrprt. exe^d^BU^^n^A^JEl^T^tf) 

% P>*U DOS<Z>:7Q>;?h#Sgfr&3lfr£*l5o 

% Greg Cope I and 8/16/94 

% 

% -7 s — 256^;^(DO-/U7^l/^ffll^8 

% tfv^-h (M5i#) -r^o M5i#iKra>#iff Hi&n 33 

% -9->^;Ufi (4000Hz^>^l/U-h/3 0Hzt*-yh 

% u-h) -efe-So Fb13I#&* *i/>7K;HBm*tti 6. 7 (4 

% 00 0Hz/3 0Hz/8) +f->^SI:^§ 0 
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if sira== 1 % 1 for data, 0 simulation 

fid = fopen(file name); % open the input file 

x = freadCf id, 100, ' uint8' ) ; % eliminate the header info 
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i=0;xO=zeros(8, 1) : % clear filter state 

xl=xO; x2=x0; x3=x0; % create lpf for decimation 
lpf = firls(123, [0 .08 . 125 1], [1.0 1.0 0.0 0.0]); 
m=[-ones(l, 66) 0 ones(l, 66) ] ;% and conv with matched filt 
lpf = conv(lpf.m); % for combined filtering 

plot(20*logl0(abs(ff t([lpf zerosCl. 8*size(lpf))])t. 00001) 

)); 
paused): 
dec = 8; 
flag = 1; 

xO = zeros(256, 1) ; 
x = zerosCdec, 1) ; 

while flag % loop for each 8 sample blk 

xO(l :256-dec)=x0(dec+l :256) ; % until no more data avail 
[x, count]=fread(f id, dec. ' uint8' ) ; % read input file 
f lag=count==dec; % full block to use? 
if (flag) 

x0(256-dec+l :256)=x(l :dec) ; % shift state info 
i=i+l ; 

z(i)=xO' *lpf ; % find decimation sample 

end 
end 

y=z ; 



clear lpf % free memory for later use 

clear xO % these vars are no longer 

clear x % needed 
clear z 
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else % if here generate test data 

pad = rand(l, 48)>. 5; % generate some random data 
datain=[l 010110010001110 pad] ;% with sync 
y = 2*datain - ones(l,64); 

y = kronCy. [onesCl, 8) 0 - ones(l,8)]>; %, symbol waveform 
y = kron(ones(l, 3), y) ; % gen 3 frames 
y = 0. 0625*conv(y, [-onesCl, 8) ones(l,8)]); % matched 

% filtering 

y - y + 0. 25*randn(y) ; % additive noise 
end 

z = y; % this is a simple age 

[m, n]=size(z) ; 

y(l : 16)=y(l : 16)/std(z(l :31)) ; % normali2e data by the 
for i = 17 : i6 : n-32 % max in the block and 

s = 1. O/stdCzCi-16: i+81>> ; & adjacent blocks 

y(i : i + 15) = s*z(i :i+15); 
end 

i = i+15; 

y(i :n)=zeros(l, n-i+1) ; % clear tail 

clear z; % free some more memory 

plot(y); % Plot age' ed data 

pauseCl) ; 
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% 

dif=0. 5*conv([l 0 -l].y); % differentate data 

y '= [0 y 0]; % pad input to same Length 

err = dif.*y; % product of each 

[a, b]=size(err) ; % build bpf around clock 

bitf i lt=[sin((-63:63)*(pi/4. 15))-j*cos((-63:63)*(pi/4. 15))] ; 

bitf i 1 t=bi tf i 1 1 * . *hanning(127) ; % frequency 

err = convCerr, bitf ilt); % band pass the data 

[c, d]=size(err) ; 

err(l:63)=[] : err(b+l :d)=[] ; 

phase = -atan2(image(err), real (err))/pi ; % find the phase of 

% bpf out 

err = real (err)/max(real (err)) ; 

m=400; n=450; t=ni:n; % plot some debug stuff 

plot(t, y(m:n), ' w' , t, err(m: n), ' b' , t, dif (m:n), ' r' , t, phase(m:n), 

•g'); 
paused); 

clear dif % free memory 

% 

% d fa l± > > ft i)i> 1 p v 0 £ Z>±)is^>7 -< ;u £ fc & „ 

% 

% 

% X(k + 1)=A*X(k)+U(k) ^f^ 



% Z(k)=C*X(k)+W(k) 

% 
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x=[10 8.35 0]* ; % initial state var (phase, period, auxl, aux2) 
A = [1 1 0 % state transition matrix 



C = 
Rw 



0 1 0 

0 0 .8] ; 

[1 0 1]; 
= 1; 



Rx = 20*eye(3); 

Ru = [0 0 0 
0 .00001 0 
0 0 . 00001] ; 



% phase, period, auxl, aux2 

% aux to decorrelate err measurements 

% observation matrix 

% observation noise covariance 

% initial state covariance 

% model driving covariance 



% 
% 
% 
% 



% 



interp = f iris (64, (0 .12 .13 1], [1 I 0 0]); % simple Is fir 
interp(65) = 0; 

interp = interp/sum(interp(33)) ; % normalize interp filter 



j-1; k=l; 
z = zerosG, 128) ; 
[n, m]=size(y) ; 
pass = 1 ; 



% init some loop vars 



while x(l) < m-10 



% x(l) is the sample # 
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i = floor(x(D); frac=x(l)-i ; % i is the integer sample # 
e = -(phase(i)+0. 255*frac) ; % find the phase err 



Rv = C*Rx*C +Rw; 
Rv i = inv(Rv) ; 
G=A*Rx*C *Rvi ; 



% update the error variance 

% and its inverse 

% calculate Kalman gain 



x=A*x+2*G*e; % compute prediction state 

Rx=Rx - Rx*C *Rvi*C*Rx;% find prediction covariance 



Rx=A*Rx*A' + Ru; 



% find state est covariance 



iindex = 9-f loor(8*frac) ; % interpolate sample 
yt=y(i-3: 1 :i*4); i t = i nterp( iindex: 8: 56+i index) ; 
yj=yt*it' : % this is the interp result 

if (passM) % allow 1 frame pass to 

ze=yi-z(j); % establish good clock 

if (ze>l) ze=. 5; end % hard limit for noise 

if (ze<-l) ze=-.5;end Y 0 spikes 

z(j) = z(j)tze/(pass-l);56 accumulate data each pass 
end 

loc(k. :)=[x(2)-8 x(3) e yil; X diagnostic vector 



k=k+l; j=j+l; 
if (j>128) 

j=l; pass=pass+l; 



end 



% update loop counters 

% mod 128 for accumulation 

% (128 1/2 symbols/frame) 



end 



plot(z) ; 
paused) : 
plot(loc) ; 



% data accumulated at symbol 
% intervals 

% plot vco freq, aux var, 



pause(l) ; 



% phase error, and sample value 



* 
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m=[l 0];XA C 8 E 

sync=[m -m m -m m m -m -ra rn -ra -m -m m m m -m zerosG, 96)] ; 
zc=real(ifft(fft(z). *con j(f f t(sync)))) ; 
zc=zc/max(abs(zc)) ; % normalize cross correlation data 
plot(zc); % Plot corr for debug 

pauseCl); % Oh. you want to see the results? 

index=f ind(zc==max(zc)) % find the location of the corr peak 
zs=zeros(l, 128); % and rotate the data to the normal 

zs(index)=l; % orientation 

zc=real(iff t(f f t(z). *con j(f f t(zs)))) ; 
zc=zc/std(abs(zc)) ; 

zc=zc-mean(zc(l :2:32)) ; % offset compensation 
plotCzcCl :2: 128)) % due to flutter @ 30Hz 

dataout=zc(l :2:128)>0; % decode bits 
if sim == 0 % test for errors 

bit errors = '. sum(xor(datain, dataout)) 
else 

'bit errors = sum(xor([l 0 10 110 0 10 0 0 1110], 
dataout(l:16))) 
end 

byte_w =[8 4 2 1]; % convert bits to hex out 

bytes = zerosU, 16) ; 

hexstr=['0' " V ' 2" '3' ' 4' '5' '6' " T ' 8' '9' ' A' ' B' ' C 
' D" ' E' ' F' ] ; 



for 1=0 : 15 % loop for each hex digit 

t=byte_vv*dataout(l+4*i : 4+4*0' +1 ; 
bytes(iH)=hexstr(t) ; 

end 

sync dec id date spare' % display decoded data 
bytes % here 
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